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C err] nonohal oal kanoyl; and Y is -H or COCH[err] Where Ris a branched
al kyl radical, it can be, for exanple, one having 4, 5 or 10 6 carbon
atons. In ot her conpounds according to said one aspect of the jnventign,
10 R can be a 2-alkyl-furyl radical or a 2-alkyl-tetrahydrofuryl radical.
Cbnpounds of the present invention have been feuhd by us to have good
. L vity in in vivo tests on white mice CDl. Anong thé pipéridinylidene
Mvatives clained in Patent No. 1,542,063, the 15 ri famycin conpounds
~ of formmula I, obtained by reactlhanqzylfanyC|n conpound of 15 §ornula I
CowWth N-etnylfafplperlaone anmd—fererngl ter - cat et ethyt—dertvatrve”, proved
" to have the highest therapeutlc tlém;y The rifanycin conpounds of the
present invention have beeqbfou to haveetherapeutlc activity "!;
surprisingly higher than thakggef YoaN, conpounds’ obt ai néd; 20. *ﬁhy

2 N6
usi ng 4- plperldones di scl onged in the afeve Jfent ironed patent. 1S hrﬁher
20 activity:isishown by tha

el OOHNG experligrents. Wite mce\gbl wer e
i nf ected with Mycobacterih ubercuI03|g cul ture by intravenous

appl i cati-on,” 0.2 nl of tH& pi ongtP .culure, containing twce the
LO{err]. anDunt halngqi il ecbe chNRpuse. 25 ° _ Three days after
the mce were |nfected i ..-d by oral. application 25 with ,

ri famycin conmpounds of t doses ranging from20 to 1.25 !

‘ng/-Kg.- Goups of fifteeps ZN\ELA te@ with each rifanycin conpoun in
singl e daily-.doses, fofzefi & 'S inysuc ession and during six weeks. A&
the end of the treatne : i regi stered and the PD[err] @ds
cal cul at ed. -

30 The anlnals wer e kept’ umﬂer'observatl
"ethyl derivative" PD [err] was 20 ng/Kg. - ounds tested are {
~indicated in the foll ow ng- tab&i by their substituent Rierr] radical Yin

~each case being hydrogen The ﬂle al so shows the results of the in 35
vivo tests and of the in vitro tests ‘and. al so the UV-visible absorpthn
spectrum have giod- therab eutic activity as assessed by m wtro tests on mice 1nfec1e<ﬁl@3 127 ]

3 TABLE | i ?WP!%PPFIPFWNO#’UyOObaCteﬂumlmbe UV- VI SI bI e };Sibsor ption I\){I C

ng about two nonths. Thé

[err]5g/ m n one obsgrved at

nventi 0
rmulaIwh léfs giﬁf mhyd%b%‘lﬁ% egl[% qub Q hed

-nm n-b kyl C,—C, alkenyl,” C,—C, cyciQal —C. cycloalhyl-atkyl, ,_c 496, 317,

-276 240 xyalkyl, Cs-—C alkyl-furyl C:—C, alkyl-tet}alﬁ@ﬁ:ﬁlryl Cs—C,s alkafi6y] : and . 497, .
Gial 7o Syl Vo R oo i
' 1s:a c yl radical, it can be, for exam \J o 5
. \‘4917 10314 s. i ggounds accordmg to said one a:pegfng)tm ﬂgentlon, 06

493 315, IQFa% beZBBall&ﬁtfhy radical\dr a 2-alkyl-tetrahydrofuryl ra@ic&l0 :

498, 313, omgggdss efcthp ppr pnt invention have been found bx)us)%have good 3.7

500, 315, agu;/ﬁ rﬁwg v%tmoﬂ}’ rlfg&?vftgtlas clalmed in Patent &009%0&3 %h di met hyl pr obyl

0. 00 rifamyci oun.ds of formula I, obtained by reacting a rlfamycm compound of
formula 1I w1t N-ethyl-4-p1per1done and hereinafter called “‘ethyl derlvatlve
proved to have the highest therapeutic activity.
The rifamycin compounds of the present invention have been found to have
therapeutic activity surprisingly higher than that of rifamycin compounds obtained
20 by using 4-piperidones disclosed in the above mentioned patent. This- higher 20
.~ - activity is shown by the following experlments :
White mice: CD1 were infected with Mycobacterium tuberculos:s H,,RV culture
by intravenous application, 0.2 ml of the above mentioned culture, containing

' twice the LD, amount, being injected into each mouse. . (I

25. Three days after the mice were infected, they were treated by oral application -~ 25 4
' with rifamycin compounds of the invention at doses ranging from 20 to 1.25 mg/Kg. oo
Groups of fifteen mice were treated with each rifamycin compound in single daily _ 4

doses, for five days in succession and during six weeks.
L At the end of the treatments the deaths were registered and the PD,‘o was
30 calculated. 30
' - The animals were kept under observatlon dunng about two months. ' .
- The “‘ethyl derivative” PDjg, was 20 mg/Kg. .

The compounds tested are indicated in the following table by their substituent .
- R, radical Y in each case bemg hydrogen. The table also shows the results of the in :
- 35 - vivo tests and of the in vitrd tests-and also the UV-visible absorption spectrum 35 :



n- pent yl 0. 0012 5 500, 316, 278,

240 1, 3-di et hyl - but yl 0. 0012 2.5 500, 315,

277, 24Q_3-pentyl 0 0012 2.5 500, .
315, 276, 240 ethyl 0. 01 20 The results
obt ai ned t hrough these experlnents W th the "ethyl derivative" 5 and
with some others of t'he new conpounds are reported n-Table | and S i
demonstrate that the new derivatives have a PD surprisingly |ower than{t he
"ethyl deri vat|v§" and therefore are nore qfghgphi ve than the ethyl 3

derivative. Th?ﬂﬂﬁ-a-nym-rr—cmrpm:ts—o'f—HTe—rnvem—m—be ottarmed—bhy—=
process (V\/m eh constitutes a second aspectTﬁf Eﬁe i nvention) in which a
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radi cal h&vi ng 5| ®mé@hgairkion at orfs or apemmohalioal Kanoyl |radical "havr ng 2
to 6 carbon atons 12T¢meqbvlmls i S convegﬂoégtly cargﬁed ot . |r5100t ge—gresence.
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met hanol shows peakscaé °“49 ms’ neT EXeavberE afongs or 3a -

amno 4 -deoxo - ox?_ghaﬁ kcir:s)}:s’ gﬁ&%ﬁﬁ ,lg%ﬁﬁ?rﬁg of Zhcdld HJ. tic acid

t et rahydr of ur afo 4 gorl zinc Hlanﬁ:onm aceatehy| - bl per i done, 0.5 g
zinc and 40 0.5 90 h speeteof dtean\enumﬂrcemadMemammeutml qoinpositicas whish

stirred at room er?%g‘gé’ L gomppung, °’?n‘1P?uE“é!§“t‘°‘Th%‘dr%%ﬁﬁ“&?ﬁeqﬁ"%‘%re
was worked up as in ?ché.%& ‘%me’l“ ﬁéd&iﬂ?ﬁe hénﬁcéat.c@pﬂ%aﬂwaﬁ whikh
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n
The el ectroni c. absor'ﬂ)t‘iﬁn3 o emm it mustratergebf} po“ogﬂg\ﬁalgﬁaks at 500, 315 277

and 240 nm _
4 C : EXAMPLE 1 . .
- 8g 3 -.amino - 4 - deoxo - 4 - imino - rifamycin S were dlSSOlVCd in 40 ml
30 : d1chloromethane and reacted with 2.6 g 1 .- n. - hexyl - 4 - piperidone at +5°C for 30
s 48 hours. The solution was diluted w1th 600 m! ethyl ether, filtered and washed with

water. The organic phase was dried on sodium sulphate and then evaporated to
dryness. The residue was extracted with ligroin and the violet solution evaporated
to dryness. Yield: 2.5 g product of formula (I), wherein Y is —COCHj,, and R is a n-
35 hexyl radical. The electronic absorptlon spectrum in methanol shows peaks at 497, 35
o 314 278 and 239 nm,. _ .

EXAMPLE 2 .
3g 3 - amino - 4 -.deoxo - 4 - imino - rlfamycm S were dlssolved in 40 ml
- tetrahydrofuran 4g1 -(1'3 - dimethyl - butyl) - 4 - piperidone, 0.5 g zinc and ;
40 0.5 g ammonium acetate were added and the mixture was stirred at room 40
temperature for 30 minutes. The reaction mixture was worked up as in the Example
No. 1 obtaining 3.5 g of a product of formula (I), wherein Y is —COCH,andRisa
- 1,3-dimethyl-butyl radical. The electronic absorptlon spectrum in methanol shows
peaks at 500, 315, 277 and 240 nm. :



4 1, 603,127
4 EXAWPLE 3 8 g 3 - amno - 4 - deoxo - 4 - imno - rifancin S were

dissolved in 40 m tetrahydrofuran . 1.8 g 1-nethallyl-4-piperidone, Q.2 g

zinc and 0.2 g anmonium - acetate were added and the mixture was al |l owed
to st and._.at +50C for one night. 5 Reacti-.on nmi xture was worked: up
as Eﬁ).the Exanpl e No. 1 obtaining 5.5 ¢ 5 product of Tormula- (1),

wherein:.Y is -COCH err], and Ris a methallyl radical. The-electronic

el ectroni

. into a mxture of 15 ni tetra

_absor4pt|on spectrum [ n rret hanollesjnozms peaks at 498, 313, 275 ng238 _
EXAMPLE 410 - deoxo- - ZF-'rmno-rrtarrycrns
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The et herpeéilrheaédutohmrabsdfﬁen\sm M uttam oWﬂ’peaﬂhﬂSlpzt)atiezbut‘\Fe sol ution at
pH 7: 8 15nd 238 mmd then ext rac}fed WI t d| 'ut €d. acetic acid he vi ol et:

aqug _ sokutg on S . dednf %82%{;&?\)% 1 B ganjc phase was
was ed W'tédfhh Bﬁarar::no Jfﬁﬁ!té‘heﬂt leritclbm-,, 72%0'3 @t QmmbARmChl or Of or m was
evaporat ‘adethte wefejaddaiind Yheatiighure v st d_ redUoursat robwrtempesatdrE) . wherein Y is

- COCH arléhrt?acteslzmc 31@1@(2‘%%4@? é#%f fte.d900 |eé‘yh- ir ptlon spectrum
olutlon

) I n {g.?t ha an Hl 15
tgc ordf ogm the [Brgafic:phése-w. a@NiEd- w1t41 watérnarﬂahen r| farrycr n S were
-~ di ssol vecﬂrieéirotnd&ighm sulfater Aoy dx;(@bbrr%%%@égo eéltmérynﬁzséyﬁ Fni um acefate
and 5. 5, gpraduct of*lor 13 % drand: the m xure
wasy@tir rﬁ%’{ﬂtrﬁ‘t“’ PSR Hyp“tm graelie” ea’ﬁsQ % oEr’% "eﬁgar eacgg on m xture
was filtered, -dil ut ed Wi th SOmeMPthS diret h et her "and washed wi th water.
-The di | ut e8 e anme -ghadsexayad. - doine enmifanact mr §1‘M’ “a then extract.ed

|=

wi t h aqudgirdydre ﬁ“c frﬂ, meFQ% \% o “‘“ﬁgﬁg S, extracted with
di Cij or OhI Ao 26ih At Hiohre OLTE e Sioh b e w&@s \uttt d%heootand drased on .

sodi um sullne‘tbt ethervund vteslﬁpwtthtwedr tThe drh;t anxerplekquas30®egrqt¢d)duct of fornul a
30 (1a mmlra@rirﬂwer Y ?glyr radi cal . The

extr ) 1C ater an
on 1D Wabtla ‘1‘ f‘t‘i &%ﬁﬁﬁi@ TRl aiis at 497, 316,
27630 and( oRg Y H] and. Ris a-2"-thethylfuryl A0 The 41eetrdmoxo -304 - inino -

ri f amyci rabsofptiearspectiumsio methdnolrshaes vaakSt%MP'éHWrm endaHOM dropped- at . 50[ err]
" acetic acid,.1 g zinc

and. 5 g 1 - g(gX: axﬂﬁ&hﬁliﬁoﬁé‘hxgﬁ}%r-)famycnﬂs warraldrsenvedmr\m ml 35 Heating is
conti nuedetiampdraﬁraﬁilalﬂwtiﬁppatradsmt:hﬂn ahh:&umeat&mtactrmdtbmraa, swmb worked up-as in

the3Exam§lI061¢I\as=ld 5 8 Zﬂh @ﬁ 5'821 12 - mredy etfa id Per ei is .
COCH[err %’3 2 :;15'-' : % p‘&_ﬁ( Hhe el ectronic
absor pt i Qﬂdiﬂ@@ . yl Tt SYALSE radi¢ Vﬁe?ﬁ& 1oaibs ‘élfumﬁ:l{75 and 239 nm 40
EXAI\/PLE mlethanol shows peaks at 495 314 275 and 239 nm.- - 40 32 g3 - amino -4 - deoxo
- imno - rifanycin S wer. ﬁ% ed in -200 m tetrahydrofwan 9 g

4- pmpef | dong, gRNQbvHY 24 qddxglr G -0famybfh O EBTRNIvEIn 200 mi
. tetrahydrofuran. 9-g 4-piperidone monohydrate hydrochloride, 10 g-ammonium
acetate and 0.4 g zinc were added and the mixture was stirred at room temperature
for 12 hours. The reaction mixture was filtered and dropped into.1500 ml diluted
45 acetic acid. After filtration the aqueous solution: was neutralized with sodium 45
bicarbonate at pH 6 and then extracted twicé with dichloromethane. Yield: 134 g Lo
product of formula (I), wherein Y is —COCH; and R is hydrogen. The electronic :
absorptlon spectrum in methanol shows peaks at 500 315, 275 ‘and 240 nm,

e A EXAMPLE 8

50 - 8¢ 3. - amino - 4 - deoxo - 4+ imino - rtfamycm S were dlssolved in 50 ml - - 50

tetrahydrofuran 0.3 g zin¢, 0.3 g ammonium-acetate and 2.5 g 1-chloroacetyl-4-

piperidone were added and the mixture allowed to'react at +5°C for 48 hours. The

reaction mixture was filtered and diluted-with 150 ml dichloromethane and 800 mi

cyclohexane. The solution was filtered again, washed with sodium phosphate buffer .
55 solution at pH 7.5 and then with water, The solvent was evaporated under vacuum 5

and the residue was crystallized from cyclohexane: Yield: 3.2-g product of formula :

‘(I), wherein Y is —COCH,, and R is"a’ chloroacetyl - radical. The electronic

absorptlon Spectrum in methanol shows peaks at 497 310 273 and 235 nm.

: P EXAMPLE 9 IS
. 60 o 8g 3 -amino. - 4 - deoxo - 4 = imino: - rlfamycm S were - dlssolved in 40 ml . 60
: tetrahydrofuran 0.5 g zinc, 5 ml -acetic acid and 4.5 1-n- octyl-4-p1per1done were



ata and 0.4 g zinc were added and the m xture was stirred at room

ure for 12 hours. The reaction mixture was-filtered and dropp (2

D0 m diluted 45 . acetic acid. After filtration the aqueous

;was neutralized with sodium 45 bi car bonate at pH 6 and then

bt Wi ce-svmth di chl ororret hane : -‘6053274 g product of formula (I)s

?hovvs peg Sva@liilt 1 te?ﬂlro%%%iﬁug g{(ﬂﬁg?-;‘i me iy o

4 - dedutipn- wﬂ filteradl a’gam anKil d‘oaa;ltralﬁd 3l \zm m‘l ufides s/ad:unﬁd 3000mb0 i

iy 8 _of ran. PEF‘ée ogce re. After
becery1 Yo pOmREE ;%z@‘qm e “ﬁf i o
"for 48 hours/ashtmevxmawéﬂm aﬁextaurwm/aﬁd | Vabifint .a& ofvi t h
di chl or onet higrmula(d), Sberein| @y & naotyl radisal. \m; efercﬂrcm ed
washed with 2%GMYAR SRFGEWR 4R HBF?'éP°”§EP°akS a‘§87 Gt gt a1d B w5 and

th watd®. The sol vent vvas evapor aEX4 el|0 vacuum 55 and t he 10

> was crystal %ﬁ%ﬁ gl g%ma% nl ! °2‘§;W"g @?ﬁ’ ‘O‘PGF nul a
erein Yis - pi é ’w§re add "Ejlnal{neat% atlﬂlﬁtufea dlrﬁél room

bNi C absorpt | tmpe e efanmmmutmt repm Kiterad, did&ted withl (500 ®l’'3 and
EXAVPLE 60ylene and washed wit wate thg'ga ﬁr qyﬁﬁgracteq with ﬂgtpd)acetlc - 15

in S were d| 5 %;H' s&{{i,/é,e d amg Qﬂﬂoﬁ,@\;ﬁt m

aCI d and 4 roltt Bcﬂiiti GV filvere@ and t esaporated to dryness.

1, 6. 20 Y'eg 30¢g %%{O%E:‘Of formuln (é)dubttelaﬁfdﬂ—lﬂ%(?g %mlénlswe}l’slmsmed fog,
t e ut es at“'roo ﬂgg‘? FHOIM he
bn di | ut ed nﬁﬁ 8 n# bl?g@propywﬂ ‘ﬁ% WIF [ﬂﬁ%ﬁ&was filtered

N d concent rat ed m,et vvere
nd the sol ut ta&@géwaﬁ'g?{srgegﬁenss m&onég&% :gand 4sg°lllv°drmﬂt' Bh of

d pentylns 4cH mpﬁidaed wete ad@edvhndntht ixtote wdsutrh@ at 5 25

n was droppefPdhte Wﬁ%ﬁ “%5’: y%%:é{ m tMtered
i shed with Wag%aﬁ"ﬁ en aéfcam ?Lﬁi{g ‘i;d ili ﬂlate

1 of fornula (:Hlbrpfdﬁﬁ&ﬂdﬁidﬁol Y9:1 &s m islet3pot \ﬁlﬂiu VSle cal .

g ct roni ggabsorption spectrumin neé;thEqQows peaks at 497, 310, 274
nm 10 8 g 3 - amino - 4 - deoxo - 4 - imino - krifehiyeinfS déte dissolved in 50 ml

j 3 - anino - tetrahydmfeme 0248 lmp,rrpﬂos ammm;%mmts anérksdl-msaibwﬂéd in

t et r ahydr of uﬁ.&ﬁﬂ“ "'gf.gé d: te rsggtlo

) - propsl) hak BUfcF ﬁmWﬁ"’pﬁ e phse Wat tﬁd‘e@tﬁ\&tér”ed 35
m t enper at uredrﬁ oro@diwmnsuifate .and hea m&dtto nassxThermsxd\aswa’sm

d with 1500 f°m yc1°hex Y is a$Rds ph
rattod with %;P'P’a il The i W%ﬁ SR AT g*&ﬁa'%wsgﬁ%s Byueous

& on, buffered at pH 7 vmth sodi um phosphat e sol ution, was extracted
idi chl or o8t hane. }:ﬂ r Wl CLAIMyAS h pet | eum et her the viol et 40
on was filtered afd@® P’Pﬁ‘éﬁcg‘?}&?}'&fig{”@a‘gtﬁmﬂ'ﬁ) ness. Yield: 3.0 g product
rrrula (1), wherein Y is -COCH err], éfnd Fg,,%s a 3-net hoxy- 20
radi cal. Thin | ayer chronat ography 3n sjTicae gel plates, using
20 et hanol 9:1 as nobi one violet spot with




EXAMPLE 11 8 g 3 - amino - 4 - deoxo - 4 - imno - rifamcin S were
dissolved in 40 m tetrahydrofuran. 0.5 g zinc, 0.5 g amoni um acetate and
4.5 91 - (1'.4 - 25 dinethyl - pentyl) - 4 - piperidone were added
and the mxture was stirred at 25 room tenperature for 30 mnutes. The
reaction m xture ‘was worked up as in the Exanple No. 10. Yield . Q.
product. of forfula (1) wherein Y is -COCH3 and Ri's a 1, 4-di met%gl ﬁeﬁtyl
radi cal Thin.layer chromatography on silica gel pl ates, using

chl or of orrTgeret hanol 9 1 as nobi | e phalsse,3 12s,howed one Vi oI et spot Wlt|g

Rf =0. 52. AN REE—E—
_ eda the asst edf T inutes gt my er re,
308 g3 - angedan el e e Secgm ey p:,%% Bigbol ved 1 50
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